We prepared trifiuoroacetyl, pentafluoropropyl, and heptafluorobutyl derivatives of amphetamine, methamphetamine, and 3,4-methylenedloxymethamphetamine (MOMA) in 455, 1 mm, and 6 mm, respectively, by using microwave irradiation. Conventional techniques require heating the reaction mixture for 15 mm at 40#{176}C for trifluoroacetyl derivatives, 15 mm at 75#{176}C for pentafluoropropyl derivatives, and 40 mm at 60#{176}C for heptafluorobutyl derivatives. The mass-spectral fragmentation patterns and the gas-chromatographic retention times of the derivatives obtained by both micrcmave irradiation and conventional heating were similar. Perfluorooctanoyl derivatives of amphetamine can be prepared quantitatively by either heating the reaction mixture for 30 mm at 60#{176}C or by 1 mm of microwave irradiation. Conversion of methamphetamine and MDMA to the corresponding perfluorooctanoyt derivatives was not quantitative by either technique, although the yield of the derivative in the conventional technique was much higher.
Materials and Methods
CA. Urine samples from patients screened positive for amphetamine by Emit assay (Syva, San Jose, CA) were also analyzed by GC-MS.
The reactions were carried out in 2-or 5-mL Reacti Vials (Pierce, Rackford,
IL) capped with mini-inert valves (Pierce).
The high-performance thin-layer chromatography (HPTLC) plates coated with silica were obtained from EM Separations (Gibbstown, NJ). After developing the samples on the plates, we made the bands visible by spraying with acidified iodoplatinic acid (0.25 g of platithe chloride, 0.1 g of iodine, 5.0 g of potassium chloride, and 2 mL of concentrated hydrochloric acid in 100 mL of water). We used 800-W (Model MW 5510 T; Samsung, Seoul, South Korea) and 640-W (Kenmore; Sears Roebuck and Co., Chicago, IL) microwave ovens. For GC-MS analysis we used a Model 5890 gas chromatograph, with an Ultra-2 capillary column, coupled with a 5970 Series mass-selective detector (all from HewlettPackard, Palo Alto, CA).
To extract the amphetamine, methamphetamine, or Ml)MA from urine, we supplemented a 2-mL aliquot of urine with the internal standard (N-methylphenethylamine) to yield a final concentration of 930 g/L and alkalinized the sample with 0.5 mL of carbonate buffer (pH 9.0) and 1 mL of 1 molJL sodium hydroxide. After adding 4 mL of 1-chlorobutane, we mixed the sample on a rotating mixer for 10 mm. After centrifugation for 10 mm at 1500g. the lower layer was frozen in a bath of solid CO2 and methanol, and the upper organic layer was concentrated at room temperature under a stream of air to -0.5 mL and transferred to a reaction vial. We then added 50-100 jL of the appropriate derivatizing agent and subjected the reaction mixture to either microwave irradiation or conventional heating. After the reaction, the reaction mixture was evaporated to dry-ness under air at room temperature and the residue was reconstituted with methanol to destroy any remaining derivatizing agent before analysis by GC-MS. To prepare the perfluorooctanoyl derivatives, we extracted amphetamine in cyclohexane instead of 1-chlorobutane, as recommended by Gjerde et al. (8) . Freezing of the aqueous layer was omitted because cyclohexane also tended to freeze at that temperature.
After derivatization, the reaction mixture was evaporated to dryness and the residue was again reconstituted in methanol before analysis by GC-MS.
For GC-MS analysis, the initial oven temperature was 80#{176}C; after 5 min at that temperature, the oven was heated at 5#{176}C/mm to a final temperature of 280#{176}C, which was maintained for an additional 5 min. To prepare the perfiuorooctanoyl derivatives, we either subjected the reaction mixture to microwave irradiation at 640 W (power 8; Samsung) or 640 W (setting Hi; Kenmore) for 1 min or heated it at 60#{176}C for 30 mm.
We quantified amphetamine, methamphetamine, and MDMA by comparing the abundance of the base peak of the drug of interest with that of the base peak of the internal standard (Table 1) . Table 2 ).
Results and Discussion ReactionTime

Calibration of Microwave Ovens
We used two different microwave ovens in our study to investigate the reproducibility of the reaction conditions. The calibration of the microwave ovens was based on output in watts, because the power settings varied between models; the reaction times, however, were identical. With comparable wattage we observed similar yields of derivatives (90-95%, two sets of experiments for each derivative) with the two different microwave ovens.
Derivatization of Phentermine
Because phentermine is the major sympathomimetic amine that could potentially provide false-positive data in an immunoassay screen for amphetamines, we studied its derivatization pattern. There was baseline separation between derivatized amphetamine, phentermine, internal standard, methamphetamine, and MDMA for trifluoroacetyl, pentafluoropropyl, and heptafluorobutyl derivatives.
The phentermine peak eluted after the amphetamine peak and before the internal standard (Fig.  1) Ordinate: Total Ion current. 
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ND, none detected. methamphetamine concentrations measured were significantly lower when microwave irradiation was used for derivatization, probably because of the lower reartivity of secondary amines when a relatively bulky derivatizing agent (e.g., perfluorooctanoyl chloride) is used.
We conclude that microwave irradiation can be successfully used for rapid preparation of trifluoroacetyl, pentafluoropropyl, and heptafluorobutyl derivatives of amphetamine, methamphetamine, and MDMA, and the perfluorooctanoyl derivative of amphetamine.
